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[57] ABSTRACT

A mechanism for moving a magnetic head of a type at
least having a chassis, a motor mounted on the chassis,

a lead screw driven by the motor either in a normal
rotational direction or in a reverse rotational direction,
guide shafts mounted on the chassis, and a carriage
carrying a magnetic head thereon and slidably mounted
on the guide shafts. A connecting cam body is provided
to convert the rotational movements of the lead screw
into a reciprocating movement of the carriage, and the
carriage is forced to one direction by the connecting
cam body.

7 Claims, 6 Drawing Sheets
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1
MECHANISM FOR MOVING A MAGNETIC HEAD

BACKGROUND OF THE INVENTION

The present invention relates to a mechanism for
moving a magnetic head used for the magnetic record-
ing and reproducing apparatus.

In, for example, Japanese Utility Model Laid Open
Publication No. 82-38378, a mechanism for moving a
magnetic head of a conventional lead screw type is
provided which employs a general construction in
which a linear and needle shaped member are moved,

with the member being pressed against the lead screw.
A disadvantage of this mechanism resides in the fact

that, when the position of the lead screw relative to the
needle shape member is changed due to possible manu-
facturing errors, etc, the positional accuracy of the
mechanism 1s adversely affected due to the undesirable
change of the position in which the lead screw contacts
with the needle shape member. Additionally, the above
proposed mechanism suffers from another disadvan-
tage, namely, if the rotational direction of the lead
screw is reversed, the force acting laterally to the car-
riage is also reversed correspondingly thereby causing
an undesirable swinging movement of the carriage be-
cause of the clearance formed between the carriage and
the guide shafts.

SUMMARY OF THE INVENTION

An object of the present invention is to eliminate the
above-mentioned disadvantages and to provide a mech-
anism for moving a magnetic head which can realize a
high precision positioning of the magnetic head accord-
ing to a simplified construction of the mechanism.

The characteristic feature of the present invention
resides in the fact that the above-mentioned object is
attained by a mechanism for moving a magnetic head of

a type at least having a chassis, a motor mounted on the 40

chassis, a lead screw driven by the motor either in a
normal rotational direction or in a reverse one, guide
shafts mounted on the chassis, and a carriage carrying a
magnetic head thereon and slidably mounted on the
guide shafts, wherein a connecting cam body is pro-
vided to convert the rotational movements of the lead
screw Into a reciprocating movement of the carriage,
and wherein the carriage is forced to one direction by
the connecting cam body.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 11is a plan view showing the construction of the
feed mechanism according to the invention used for a
magnetic recording apparatus; |

FI1G. 2 is a perspective view showing the construc-
tion of the cam body portion;

FI1G. 3 1s a perspective rear view of the cam body;

FIG. 4 is an enlarged perspective view of the cam
portion; |

FIG. § is a view taken in the direction of the arrow E
n FIG. 4; |

FI1G. 6 1s a perspective view illustrating the move-
ments of the cam body; |

F1G. 7 is a partial cross-sectional view of the support-
ing pin; and | |

FIGS. 8 through 12 are schematic views respectively
illustrating the movements of the cam body.
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2

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

- Referring now to the drawings wherein like refer-
ence numerals are used throughout the various views to
designate like parts and, more particularly, to FIG. 1,
according to this figure, a chassis 1 is provided with a
driving hub 4 which is directly connected to a motor for
driving a flexible disc, with the chassis 1 also being
provided, through pairs of guide shaft pads 7, 7' and
screws 8, 8, with a pair of guide shafts 5, 6 for a carriage
10 which carries a magnetic head 9 so as to move the
magnetic head 9 against the hub 4. A chassis mounting
surface 2 for a stepping motor 15 is provided on one side
of the chassis 1, with the stepping motor 15 including a
lead screw 18 having a lead 17 extending through a
mounting bore 3 for the motor, and being secured at a
mounting. flange portion 16 onto the chassis mounting
surface 2 by fasteners such as, for example, screws 19.

The lead screw 18 is located in a moving direction of
the carriage 10, that is substantially in parallel with the
guide shafts 5, 6. A connecting seat portion 11 is pro-
vided on the side of the carriage 10 facing the lead
screw 18, and connected to a cam plate 20 by fasteners
such as, for example, screws 12. A connecting cam body
24 is provided on the cam plate 20, with the cam body
24, on one side thereof, including a cam portion 25
engaging with the lead screw 18 and being retained, on
the other side thereof, in a position by a supporting pin
46.

As shown in FIGS. 4 and 5, the connecting cam body
24 forms at an end thereof a pair of inclined beveled
edge faces 30, 32 having an angle of inclination o, with
each of the inclined edge faces 30, 32 being formed with
cam teeth 31, 32, respectively. The cam teeth 31, 32
have the same lead angle 8 (FIG. 5) as that of the lead
17 of the lead screw 18 thereby enabling the lead 17 to
engage with respective cam teeth 31, 33.

As shown most clearly in FIGS. 2, 3 and 6, a spring
hole 29 is provided on the back face of the cam portion
25 for mounting a coil spring 40 with one end of the coil
spring 40 abutting against a bottom of the spring hole
29. The other end of the coil spring 40 abuts against the
connecting seat 11 (FIG. 1) thereby forcing the came
portion 25 toward the lead screw 18. A part 35 is
formed on a side opposite to the cam portion 25 for
supporting the left and right rotational movements of
the cam portion 28.

A square engaging bore 26 for the cam body 24 is
formed with a surface thereof normal to a feeding direc-
tion of the lead screw 18. The location of the engaging
bore 26 1s selected so that a distance d between the
tangential line m formed at the engaging point S of the
lead screw 18 and the cam teeth 31, 32 and the center of
the engaging bore 26 (FI1G. 11) will be substantially
equal to zero. Furthermore, the engaging bore 26 in-
cludes a supporting pin 46 mounted therein by a
through hole 43 of a supporting spring 42. The pin 46
has two parallel portions 47 spaced from each other and
an intermediate portion with a larger diameter. The
lower end of the pin 46 is fixed to the cam base 20 by,
for example, caulking the end portion of a stop hole 22.
To prevent the supporting pin 46 from interfering with
the swinging movement of the connecting cam body 24,
the flange 49 of the supporting pin 46 is formed so as to
provide a clearance h as shown most clearly in FIG. 7.

Further, at a location approximately on the middie
portion of the connecting cam body 24 and remote from
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the line connecting the cam portion 25 with the support-
ing pin 46 is provided a portion 36 for supporting the

rotational movement of the cam body in a vertical di-
rection. The portion 36 is formed with supporting

points 27, 28 each approximately of a convex configura-
tion and located on both faces of the connecting cam

body 24. The lower supporting point 28 abuts on the

cam plate surface 20 and the upper supporting point 27

abuts on the edge portion 45 of the supporting spring 42
which comprises a spring member 44 (FIG. 2) retained
by the supporting pin 46 (FIG. 6). Thus, there is pro-
vided a pivot mechanism in which a loading force F as
shown in FIG. 8, is thereafter applied from the support-
ing spring 42 on the upper supporting point 27 which, in
turn, cooperates with the lower supporting point 28
thereby enabling the mechanism to be both rotatable
and slidable.

A L-shaped member is provided on the cam plate 20,
with a spring member 41 being provided between the
member 21 and the supporting part 35 for rotation
movements of the connecting cam body 24. The spring
41 continuously forces the connecting cam body 24
against the cam plate 20 in the moving direction of the
carriage 10 so that the engaging face 34 of the bore 26
of the cam body 24 can be continuously pressed against
the supporting pin 46 at a larger diameter intermediate
portion 48. Fastening means such as, for example,
mounting screw holes 23, 23’ are provided for the car-
riage 10 of the cam plate 20.

- The moving mechanism of the connecting cam body
24 of the present structure will now be described with
-reference to FIGS. 6 through 11.
- First the cam body 24 is so constructed that it can

make a movement in the left and right direction (X
direction) as well as 2 movement in the vertical direc-

tion (Y direction) as shown in FIG. 6. In other words,
when a X directional movement takes place, this will
-provide a rotational movement around the first turning
-axis which is the supporting pin 46, and an additional
-sliding movement around the second turning axis which
1s the pivotal part 50 for supporting the vertical move-
‘ment. On the other hand, when a Y directional move-
ment takes place, the center of rotational movement
will be at the pivotal part 50 for supporting the vertical
~movement, while a vertical movement by the connect-
ing cam body 24 will take place along the supporting
pin 46. First the stability of the lead screw 18 and the
cam portion 25 will be discussed.
Referring to FIG. 8, if the load by which the spring
40 forces the cam portion 25 is assumed to be 2W, then,
as is apparent from FIG. 8 the contact force 2f applied
from the cam teeth 31, 33 onto the lead 17 will be ex-
pressed by

14
2 X eyl

20 being the included angle of the inclined edges and,
for example, 120°, This means that the contact force can
be multiplied by the factor of 1/sin 8 when compared
with the case in which only a parallel teeth part abuts
against the lead. Thus, this multiplied contact force will
realize a stabilized contact action between the lead
screw 18 and the cam portion 25.

As also apparent from FIG. 8, the equilibrium condi-
tion for the connecting cam body 24 caused by the
rotation of the lead screw 18 can be expressed by the
following relationship:

10

15

4

X u{W/sin X r=LXF

wherein:
m=frictional coefficient,
L =the distance between the center of the lead screw
18 and the pivot, and

F=1load acting on the pivot.

This means that a larger value of L. will result in a
smaller value of F thereby causing a desired X direc-
ttonal movement of the connecting cam body 24.

Description will now be made to the follow-up per-
formance of the carriage 10 in a case where the lead
screw 18 and the guide shafts §, 6 are, for some reason
incorrectly aligned due to, for example, manufacturing
errors. In this case the moving directions of the lead
screw 18 and the carriage 10 are not in parallel with

. each other or they have a certain height difference
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viewed in the plane of the paper shown in FIG. 9.
First an explanation will be made for the case of
height difference. In FIG. 9 the value Ay is defined as
the height difference of the lead screw 18 caused within
the feeding range of the carriage 10. The height differ-
ence Ay will cause the cam portion 25 to move into an
equilibrium position as shown by an alternate long and
two short dashes line 25¢ in FIG. 9 thereby resulting in
the rotation of the connecting cam portion 25 around
the pivotal part S0 and into an inclined position 24a
shown by a dotted chain line with its inclination degree
of €. The displacement of the connecting cam body 24
in this condition will correspond to the advancement of
the cam teeth 31, 33 along the lead 17 by an amount of
the degree €. This advancement can be kept to a very

small value if the distance L from the pivotal part 50 to
the center of the lead screw 18 is set to a value large

enough when compared with the value of Ay. For ex-
ample, if L=11 mm, y=0.05 mm, P; (Lead pitch)=4.5
mm, and €=Ay/L. radian, then the displacement §; will
be calculated by

0.05

X e——

il

Ay 4.5
2 L 2=

0.0033 mm = 3.3 um.
This means that the displacement 81 can be suppressed
to such a small value as about 6.6 percent of Ay.

Then explanation will be made to the X directional
displacement of the connecting cam body 24. In the
same way as the foregoing, the value AX is defined as
the deviation of the lead screw from its ideal position.
This deviation will cause the connecting cam body 24 to
move horizontally by the amount of AX into a position
shown by a two dashes chain line 245 in FIG. 10. In this
case the displacement 6, of the cam body can be calcu-
lated as dr=VL4+2dAX —{#;L.from FIG. 12 in
which R=V[4d? and
(I+62)2=R?—-(d—-AX)=P4+d?—d2 4 2dAX—AX2=]-
4+2dAX—AX2. If d is infinitely small (d—o0), then
§2=V 2—AXZ—] Substituting =25 mm and AX=0.05
mm for the above expression, then we have
§2=V252-0.052—25=—0.00005 mm=-0.05 um.
This value is a negligibly small one.

In connection with the above-mentioned Y direc-
tional displacement it should be noted that any loca-
tional change of the connecting cam body 24 will not
take place even when the cam body 24 turns around the
pivotal part §0. This is because the engaging bore 26 for
the supporting pin 46 has a square configuration with its
plane surface 34 normal to the feeding direction of the
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lead screw 18 whereby only the larger diameter inter-
mediate portion 48 will move along the plane surface 34
of the square engaging bore 26 during the rotational
movement of the connecting cam body 24.

According to the embodiment of the invention the
following advantageous effects will be obtained:

Any tendency for causing the backlash between the
cam teeth and the lead 17 will be prevented since the
lead 17 1s engaged with the cam teeth 31, 33 havinga V
shape beveling resulting in increased contact stability
between the cam teeth 31, 33 and the lead 17.

Even when the rotational direction of the lead screw

18 1s changed, the force acting on the connecting cam
body 24, or the vertical force acting on the carriage 10
will only change its sign of acting direction upon the
possible change of the rotational moment.
- Thus, the above-mentioned vertical force can be al-
ways maintained at such a low value that another force
pressing the carriage 10 against the guide shafts (this
force being 2W exerted by the coil spring 40, according
to the present embodiment) will be changed only
slightly in terms of its direction and magnitude. This
finally means that the carriage 10 can be always pressed
against the guide shafts 5, 6 in one particular direction
thereby causing no swinging movement of the carriage
10.

High precision feeding and indexing of the connect-
ing cam body 24 can be realized because the connecting
cam body 24 follows three-dimensionally after the dis-
placement of the lead screw 18. This feature is obtained
because there are two independent centers of rotation
for the connecting cam body 24, namely, the X direc-
tional center located on the contacting line between the
cam teeth 31, 33 and the lead 17, and having a clearance
between the center bore and the supporting pin 46, and
the other the Y directional center located on a point
remote from said contact line and having a pivotal sup-
port which is also slidable.

The connecting cam body 24 has a good following
performance since the Y directional center is located at
a point remote from the above-mentioned contact line
thereby enabling the pivot force to be small.

Since the engaging bore for the X directional rotation
center is formed of a square engaging bore 26 with its

face normal to the feeding direction, any locational
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change of the connecting cam body 24 can be prevented

during its vertical movement in the engaging bore 26.

No change of the contact position due to inclination
of the connecting cam body 24 against the cam base
takes place, since the supporting pin 46 has a large diam-
eter intermediate portion 48.

Since the cam portion 25 is forced by a coil spring

from the directions of rotational tangents for the cam
teeth 31, 33, teeth 31, 33 and the carriage 10 are applied
with a stable side force for maintaining a good follow-
ing performance of the cam portion 25. Similarly, the
connecting cam body 24 will not be subjected to a loss
of its following performance, since the connecting cam
body 24 and its supporting pin 46 are applied with a
spring force from the same direction as that of the
movement of the carriage 10.

As mentioned above, since the improved following
performance for the lead screw 18 is obtained, the al-
lowance for the dimensional errors of the lead screw 18
- concerning the direction of the carriage movement can
be larger.

As set forth, accordmg to the present mvennon,
mechanism for moving magnetic head 9 is obtained,
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which can realize precise positioning of the magnetic
head 9 because the follow-up performance of the mech-
anism for the relative displacement between the lead
screw 18 and the carriage 10 can be improved due to the
stabilized contact between the lead SCrew 18 and the
cam teeth 31, 33.

We claim:

1. A mechanism for displacing a magnetic head, the
mechanism comprising:

a chassis;

a motor attached to the chassis:

a lead screw mounted to be rotated by the motor
around an axis thereof in a first and second direc-
tion; |

a guide shaft means attached to the cha551s in parallel
with the lead screw;

a carriage carrying a magnetic head thereon and
being supported by the guide shaft means so as to
be translationally displaceable in a first or second
direction along which the guide shaft means ex-
tends:

a connecting cam body between the carriage and lead
screw for converting the rotational displacement of
the lead screw around the axis thereof into a trans-
lational displacement of the carriage, the connect-
ing cam body being attached at one end thereof to
a plate fixed to the carriage rotatable in a first di-
rection around an axis located at a position be-
tween the lead screw and the guide shaft means
substantially perpendicular to a plane including the
lead screw and guide shaft means, and having at
another end thereof, cam tooth means engaged
with the lead screw to define a line of engaging
contacts therebetween;

an elastic means disposed between the connecting
cam body and the carriage for pressing the cam
tooth means of the connecting cam body against
the lead screw to press the carriage against the
guide shaft means;

a pair of protruding portions, with one of the pair of
protruding portions formed on a face of the con-
necting cam body adjacent said plate and the other
of the pair of protruding portions on a face of the
connecting cam body opposite to the face adjacent
said plate; and

means for enabling pivoting of the connecting cam
body in a second direction around the pair of pro-
truded portions formed on opposite faces thereof at
a position remote from the line of engaging
contacts between the cam tooth means and the lead
SCTew.

2. A mechanism according to claim 1, wherein the
axis about which the connecting cam body is rotated in
a first direction is situated on or adjacent to the line of
engaging contact between the cam tooth means and the
lead screw.

3. A mechanism according to claim 2, wherein the
connecting cam body includes a bore for rotatably ac-
commodating the rotatable shaft, and wherein a press-
ing means is provided for pressing a wall defining the
bore against the rotatable shaft.

4. A mechanism according to claim 2 wherein a
supporting spring means for pressing the connecting
cam body against the plate is attached to the rotatable
shaft. |

5. A mechanism according to claim 3, wherein the
bore has a substantially square configuration and in-
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cludes a wall extending perpendicular to a direction
along which the carriage is displaced.

6. A mechanism according to claim 3, wherein the
rotatable shaft comprises a supporting pin having an
intermediate portion with a diameter larger than a diam-
eter of upper and lower portions thereof.

7. A mechanism according to claim 4, wherein one of
a pair of protruded portions abuts against the plate, the
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8

other of the pair of protruded portions abuts against the
supporting spring means, and the supporting spring
means and the connecting cam body have a gap there-
between for allowing a part of the connecting cam body
around the bore to be displaced in a direction along
which the plate and the connecting cam body are ar-

ranged.
x » E x *
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